Since the start of the SoHO mission, EIT -the Extreme ultraviolet Imaging Telescope-offers a global view of the solar corona over the whole rising phase of the current activity cycle. Such a dataset is unprecedented. We give here the current results of an on-going investigation over the entire EIT archive. In this process, numerous classes of magnetic regions of all sizes as well as dynamical events will be identified in the images. The change in their properties (location, size, topology, lifetime, integrated flux) and their mutual relationships will then be monitored over the rise of magnetic activity towards the current maximum. In the Fe XV images (2 MK), the on-disk and off-disk intensity distributions have been evaluated, and their evolution is described. We developed an image processing technique that extracts the smallest detectable features. The cosmic ray hits are statistically disentangled from the solar point-like phenomena, and the trends in both rates are assessed.
INTRODUCTION
The expanding solar atmosphere is one of the main sources of interactions between the Sun and the Earth environment. The coronal instruments aboard the Solar and Heliospheric Observatory (SoHO) -a joint NASA/ESA mission-were primarily designed to elucidate the physical mechanisms responsible for accelerating the solar wind and for heating the corona. Although earlier missions (Skylab, SMM, Yohkoh) improved the understanding of the largest energy releases, a new generation of more sensitive instruments was needed to explore the so-called "Quiet Sun" regions that account for the largest volume in the hot and thin corona. Among SoHO coronal experiments, EIT, the Extreme-ultraviolet Imaging Telescope (Delaboudinière et al, 1995 , Moses et al, 1997 uses innovative normalincidence mirrors to provide global high-resolution views of the on-disk corona (its field of view is 45 min). It is able to image the faint emission of the corona in four ion lines corresponding approximately to 80 000 K (He II, 30.4 nm), 1 MK (Fe IX/X, 17.1 nm), 1.6 MK (Fe XII, 19.5 nm), and 2 MK (Fe XV, 28.4 nm). Since January 1996 -before the minimum of cycle 23-it has ensured a near continuous monitoring, except for a couple of interludes (133 days from June 25, 1998 when contact with the SOHO spacecraft was temporarily lost, and 42 days from December 22, 1998).
Scanning the EIT / SoHO archive -systematically and automatically-paves the way to investigations in many different fields of solar physics. The need is also inherent to such a huge data set :
• There is no simple way to render on a screen the complete information of even a single image (typical images are 1024 × 1024 pxl × 14 bits / pxl). Their global and individual wealth seems thus better suited to an algorithmic approach that synthesises the parameters of interest, facilitating further interpretations. Yet, the visual inspection is not to be underestimated. In some algorithms, it drives the choice of parameters that would otherwise be arbitrary.
• Identification of all kinds of local or global events is possible with the use of advanced pattern recognition schemes. Once time series are available, statistical tools can be applied to help defining normal conditions or cross-correlating behaviours. Consequently, it is expected that from such an analysis well-known solar objects and events are extracted, of which properties and mutual relationships at all available space and time scales can be followed. This scale issue is known to be linked to many significant questions of solar physics.
Comparable synoptic surveys have been undertaken with success by other space and ground-based imager teams : SXT / Yohkoh (e.g. Hara, 2000) , HXT / Yohkoh (e.g. Sakao, 2000) , LASCO / SoHO (e.g. Rich, Dere, Howard, 2000) , MDI / SoHO (e.g. Turmon, Pap, Mukhtar, Bogart, 1999) , Wilcox Solar Observatory, Mauna Loa Solar Observatory, NSO, and naturally by all dedicated instruments providing extended time series (e.g. Sunspot Index Data Centre, GOES, NOAA, CELIAS, COSTEP & ERNE / SoHO). As for EIT, some studies were already carried out fruitfully for a few specific parameters. The Sun centre coordinates and radius are monitored, leading to the description of the height structure of the chromosphere and transition region over the years (Auchère et al, 1998) . The average signal is also plotted to assess the global EUV flux from the corona, but so far, it served to estimate the degradations undergone by the telescope, particularly by its CCD. The evolution of the atmospheric structuring informs about the causally linked regions, namely the higher corona above, and the convection zone below :
• Radiometric solar UV measurements are prerequisites to terrestrial climate models. The flares, the coronal mass ejections (CMEs), the coronal holes, or the He II flux density are all observed with the EIT in a unique way. Each embodies one impact of the corona on the Earth. Furthermore, the scientific results of our scanning process will be input to new Space Weather models (Poedts, 1999) . The corona is the source of the subsequent heliospheric processes.
• The definition and correlation of new activity indices assess meaningfully the solar and stellar variability.
• In order to understand the dynamo and the solar variability, it is important to describe accurately the differential rotation. By comparing diverse tracers such as bright points, new insights are gained (Brajša et al, 2000) . Table 1 shows the status of the EIT collection as of September 2000. It amounts to a total of approximately 170 000 images. At the time when these lines are written, it is realistic to assume that EIT observations will cover the full cycle 23 until some successor prolongs the monitoring. However, almost five years of daily scrutiny have already passed, and the time is ripe to tackle the archive as a whole. Given the extent of the archive, we first focussed on the Fe XV bandpass (2 MK) as it allows dealing with smaller, more regular data series. By nearing the temperature ranges, potential comparisons with Yohkoh / SXT are hence legitimated. This paper deals therefore with the 2 MK corona only. Two kinds of analysis can be envisioned : photometric and morphological studies. Both have been undertaken for their expected benefits are different.
PHOTOMETRIC STUDIES
The a priori easiest quantitative parameters to extract from EUV solar images are of photometric nature. This approach consists, for example, in recognizing active regions (AR) by their brightness, or in tracking the global emission of the corona. It suffers unfortunately from various instrumental and operational drawbacks. The main ones owe to the badly estimated loss of sensitivity that is only partly recovered through recurrent bakeouts of the detector. Other corrections must compensate for the variable location viz. distance of SoHO with respect to the Sun. However, the photometric approach is usually very instructive as shown hereafter. It is also the required first step toward on-flight calibrations and the desirable radiometric advances. All the analysed full-field 28.4 nm images went through the following steps :
• The image is corrected for the electronic offset, the grid shadow, the pre-flight flatfield, and converted to logarithmic scale.
• The image is split into "on-disk" (< 95% R O ), "off-disk" (> 105% R O ), and "limb" (in-between).
• The intensity histograms are computed on-disk and off-disk. As it exhibits singularities, the limb region is excluded from this study.
• The histograms of the log intensities were shifted to take into account the variable exposure time, the filter configuration and the binning. After the recovery of SoHO, not all data were hitherto processed yet. In Figure 1 , the histograms are nicely modulated if there are only one or two active regions, during e.g. 1996. From July 1997 onwards, the picture is more intricate. The most represented signal appears to vary between 0.5 and 3 DN/s. It seems strongly affected by the repeated efforts to recover the sensitivity of the detector by means of bakeouts (heating it from its working temperature of -60°C up to +15°C during tens to hundreds of hours). Although the pre-flight photometric calibration of the EIT has been finalized , it is impossible to infer radiometric quantities as long as the degradations are not corrected for.
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Occ. Max Figure 2 . One EIT Fe XV image with its on-disk and off-disk histograms. The lognormal fit appears as a parabola, the power laws as straight lines. " Occ.Max" is the maximum number of occurrences in the active region area. " S.Max" is the brightest signal reached.
Nonetheless, the shape of the distributions contains information. In (Pauluhn et al, 2000) , quiet Sun EUV distributions are better fitted by a lognormal than by other functions. We therefore fitted the Quiet Sun component of the Fe XV on-disk histograms with a lognormal expression :
Eq. 1 which turns out to be a parabola in a log-log scale. Indeed, it is apparent (See Figure 2) that the observed distributions exhibit a parabolic shape at the lower intensities. The active regions (AR) of higher intensities produce a power law distributed tail. Interestingly, the coronal holes do not generate a perceptible mismatch between the on-disk histograms and the fitting functions. Due to the normalization, the N 0 , e µ DQG 2 parameters are not independent. It is still worth noting that the first two increased chiefly during the SoHO vacation, ZKHUHDV 2 rose later, after mid 1999. e µ relates to the quiet Sun brightness, but it contains contributions from additive features in the line of sight (e.g. the canopy), and from the instrument sensitivity drift since the IODWILHOG GHJUDGDWLRQ LV QRW FRUUHFWHG IRU 2 may give a more direct access to the quiet Sun evolution, even if it also encompasses elevated structures, or their absence (like above coronal holes).
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Maximum signal Maximum occurence From a first look at the graphs in Figure 4 we can make the following observations : • The exponent of the power law does not change much over the course of the four years under study.
• The maximum signal (S.Max) saturates at ~80 DN/s. It is not instrumental, and relates rather to the size and the filling factor of the brightest objects in the corona.
• The maximum number of occurrences (Occ.Max), related to the area covered by active regions (ARs), increased by one order of magnitude through 1997, and has roughly stabilized since then. This confirms that the increase in EUV flux with rising activity would originate in the expansion of ARs. Their average brightness seems conversely to be fairly constant, and their maximum brightness to be controlled by the filling factors, and by the instrument resolution.
Although the field of view has not been restricted to a ring yet, and has been kept externally square instead, it is instructive to look at the off-disk histograms in the same manner as the on-disk ones ( Figure 5 and Figure 2) . A couple of artefacts are noticed in Figure 5 : • A visible light leak suddenly occurred in 1996 and was finally cancelled via the use of an additional aluminium filter early 1998. High off-disk signals were recorded meanwhile in a rather limited area.
• The electronic offset is not perfectly known. By subtracting an incorrect value, one introduces errors affecting mainly low intensities. Short exposure times thus enhance this problem (e.g. July 1996) The active regions, observed once per solar rotation in the on-disk figure, are now seen twice, at the East and at the West limb. The median EUV flux has increased exponentially from early 1996 to late 1999. As far as the instrumental degradation is concerned, this means that an intensity level of less than 1 DN/s has not degraded the imager appreciably, since the recovering effect of the bakeouts are barely seen. Physically, it is interpreted as the cumulative emission of the canopy that develops with the magnetic cycle. This observation will be subject to further quantitative analysis. The flux has increased by a factor 8 in the considered period, while the sunspot number increased by 20 times, and the 10.7 cm radio flux by a factor 2.3 in the same interval. 
MORPHOLOGICAL STUDIES
A complementary line consists in the use of advanced pattern recognition techniques. Although it pushes the current methods to their limits, it proves feasible to segment EUV solar structures. The principal current constraints originate in the high CPU requirements that contradict somewhat the purpose of scanning the whole archive, and in the programming standards not compatible with the otherwise prevalent IDL language, expanded by the SSW (Solar SoftWare library). Besides the increased confidence provided by sophisticated tools, this approach allows deciphering subtle phenomena like the morphology, the dynamics, or the complexity of ARs. As a first application, we report about the small features in the EIT Fe XV images. We developed and programmed a non-linear filtering method that replaces each pixel by a " best estimate value" built from the 5×5 neighbourhood. It is named " Minimum Plane Fit" (MPF) as a plane is fitted through the lowest pixels of the neighbourhood, and the central pixel is interpolated. It proves to efficiently extract the small bright objects as illustrated in Figure 6 . Small features are then counted whether on-disk or offdisk, and as a function of the level of the background on top of which they occur. Its threshold has been set at 35 DN. It is the boundary between the photon-noise and the read-noise dominated regimes. Given the typical exposure times (~100 s), it also roughly corresponds to the coronal holes maximal brightness. Features are extracted if the raw signal exceeds the filtered one by more than 2.5 VLJPD EHLQJ WKH TXDGUDWLF VXP RI WKH read noise and the Poissonian photon noise. In the following, one event accounts for one pixel belonging to a feature. Darker off-disk (> 1.05 × R O ) regions cannot exhibit any solar point-like source. This is where the cosmic ray hit rate is estimated to be quite steady around a value of 4.10 -5 evt/pxl/s (Figure 7 ). In contrast, on-disks densities of small bright features are not much a function of exposure time. They can thus be associated with small solar structures. The cosmic hits rate contributes at most to half of the observed density : 4.10 -5 evt/pxl/s × ~100 s = 4.10 -3 evt/pxl < 10 -2
Eq. 2 10 -2 is the minimum density of pixels involved in ondisk (< 0.95 × R O ) small features as seen in Figure 8 . The extracted entities that are not cosmic hits appear to be bright points or magnetic loop footpoints. The remarkable result is the regular decrease of the density of solar point-like features from 0.04 evt/pxl early 1996 down to 0.01 evt/pxl late 1999 in the darker parts of the on-disk images (i.e. coronal holes). These tiny features are visually identified as bright points. In the more intense part of the solar disk, the density of small objects is higher since many magnetic loop footpoints are included in the count. Still, there is a decline from 0.12 evt/pxl to 0.03 evt/pxl. These results would confirm observations from SXT (Nakakubo, Hara, 2000) but could possibly be fully or partly attributed to instrumental effects such as Point Spread Function, or Charge Collection Efficiency degradations. The analysis is now going on in order to characterize the events photometrically and geometrically. Figure 8 . Decrease of the bright points and loop footpoints densities for the darker (upper graph) and brighter (lower graph) Fe XV solar disk. The excesses come from proton showers or telemetry faults, the troughs issue from absorbing prominences that augment the area but not the bright points rate.
CONCLUSIONS
Several trends have been found in the 2 MK corona from January 1996 to December 1999. The flux has exponentially increased by a factor 8 due to the expansion of active regions. The density of point-like solar sources has decreased from 0.04 to 0.01 evt/pxl in the coronal holes, and from 0.12 to 0.03 evt/pxl elsewhere. Sophisticated tools are currently being developed in collaboration with image analysis teams. The results will extend with further investigations, the examination of the three other wavelengths, and the continuation and improvements of the synoptic monitoring. It is expected that this study will lead simultaneously to a deepening of the EIT instrument understanding, and to new insights in solar physics.
